Inhibition of calcium channels by neurokinin receptor and signal transduction in hamster submandibular ganglion cells.
Both substance P (SP) and neurokinin A (NKA) are known as neurotransmitters of the submandibular ganglion (SMG) neurons. SP released from collaterals of the sensory nerves also regulates the excitability of SMG neurons. It has recently been shown that neurokinins (NK) inhibit calcium channels in various neurons. In this study, the effects of NK on voltage-dependent calcium channel current (I(Ca)) in SMG cells were investigated using the whole-cell patch-clamp recording method. NK-1 receptor agonist and SP caused inhibition of I(Ca) in SMG cells in a dose-dependent manner. NK-1 receptor agonist inhibited L-, N- and P/Q-type I(Ca) components. GDP-beta-S included in the pipette solution reduced the NK-1 receptor agonist-induced inhibition of I(Ca). In addition, NK-1 receptor agonist-induced inhibition of I(Ca) was reduced by stimulation of protein kinase C (PKC) but not cyclic AMP-dependent protein kinase (PKA). The results provided evidence for a signal transduction pathway in which calcium channel inhibition by NK receptors required activation of G-protein and PKC-affected step phosphorylation in SMG neurons.